F1174V mutation alters the ALK active conformation in response to Crizotinib in NSCLC: Insight from molecular simulations.
Crizotinib is an efficient antineoplastic drug for treatment of non-small cell lung carcinoma (NSCLC), which is identified as an anaplastic lymphoma kinase (ALK) inhibitor. F1174V is a recently identified acquired point mutation relating to the Crizotinib resistance in NSCLC patients. The mechanism of Crizotinib resistance relating to F1174V mutation as a non-active site mutation remains unclear. In this study, the molecular dynamic simulation was used to investigate the possible mechanisms by which F1174V mutation may affect the structure and activity of ALK kinase domain. The results suggested that F1174V mutation could cause two important secondary structure alterations, which led to the local conformational change in ALK kinase domain. This causes more positive free energy in the mutant complex in comparison with the wild-type one. In addition, our structural analyses illustrated that F1174V mutation could result in some important interactions, which represent the key characteristics of the ALK active conformation. This study provided a molecular mechanism for ALK Crizotinib resistance caused by F1174V mutation,which could facilitate designing more efficient drugs.